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cDepartment of Medical Oncology, Christian Medical College, Tamil Nadu, IndiaAbstractPurpose: To assess the sensitivity and specificity of 3 Tesla magnetic resonance imaging (MRI) in the prediction of extramural spread and
metastatic adenopathy in rectal carcinoma.
Materials and Methods: This was a prospective cohort study that included forty consecutive patients with rectal carcinoma from the
Department of Colorectal Surgery. Three Tesla (3T) MRI was performed on these patients after a 4-hour fast and cleansing water enema.
TI-weighted and T2-weighted images were obtained with high-resolution images T2-weighted sequences through the pelvis. Sensitivity,
specificity, positive predictive value (PPV), and negative predictive value (NPV) of 3T MRI for prediction of metastatic adenopathy and
extramural spread were calculated. The TNM staging based on MRI was compared with histopathology of the resected specimen (taken as
the criterion standard).
Results: In our study, sensitivity, specificity, PPV, and NPV of 3T MRI for prediction of metastatic adenopathy were 100%, 78.3%, 77.3%,
and 100%, respectively. Sensitivity, specificity, PPV, and NPV of 3T MRI for prediction of extramural tumour spread were 100% and 20%,
89.7% and 100%, respectively (ie, prediction of stages T3 and above).
Conclusion: MRI allows accurate measurement of the depth of extramural tumour spread. In the assessment of metastatic adenopathy,
however, MRI has a low specificity. This study shows that MRI is unlikely to miss any significant parameter in staging of rectal carcinoma.
However, it has a tendency to overstage extramural spread of tumour.Re´sume´Objet: L’e´tude avait pour but d’e´valuer la sensibilite´ et la spe´cificite´ de l’imagerie par re´sonance magne´tique (IRM) 3T comme moyen de
pre´diction de la propagation extramurale et de la pre´sence d’ade´nopathie me´tastatique du cancer du rectum.
Mate´riel et me´thodes: Il s’agit d’une e´tude de cohorte prospective incluant 40 patients conse´cutifs du service de chirurgie colorectale, qui
souffraient de cancer du rectum. Une exploration par IRM 3T a e´te´ effectue´e sur des patients a` jeun depuis quatre heures et qui avaient subi un
lavement e´vacuateur a` l’eau. Des images ponde´re´es en T1 et T2 ont e´te´ obtenues ainsi que des se´quences haute re´solution en ponde´ration T2
au niveau du bassin. La sensibilite´, la spe´cificite´, la valeur pre´dictive positive (VPP) et la valeur pre´dictive ne´gative (VPN) de l’IRM 3T
comme me´thode pre´dictive de l’envahissement ganglionnaire et de la propagation extramurale ont e´te´ calcule´es. La stadification TNM
e´value´e par IRM a e´te´ compare´e a` celle obtenue par histopathologie des spe´cimens re´se´que´s (conside´re´e comme la re´fe´rence).
Re´sultats: La sensibilite´, la spe´cificite´, la VPP et la VPN de l’IRM 3T comme me´thode de pre´diction de l’ade´nopathie me´tastatique e´taient
de 100 %, 78,3 %, 77,3 % et 100 % respectivement. La sensibilite´, la spe´cificite´, la VPP et la VPN de l’IRM 3T comme me´thode de
pre´diction de la propagation extramurale des tumeurs e´taient de 100 %, 20 %, 89,7 % et 100 % respectivement (pre´diction des stadifications
T3 et supe´rieures).
Conclusion: L’IRM permet de mesurer avec exactitude la profondeur de la propagation extramurale. La spe´cificite´ de l’IRM s’est toutefois
re´ve´le´e basse pour l’e´valuation de l’ade´nopathie me´tastatique. Selon l’e´tude, les risques que l’IRM ne de´tecte aucun parame`tre significatif de
la stadification du cancer du rectum sont tre`s faibles. Par contre, on a observe´ une tendance a` la surestimation pour la propagation extramurale
des tumeurs.
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outcome, with local recurrence after resection that often
leads to incurable disease. Prognosis depends largely on the
stage of the tumour at the time of clinical presentation. The
diagnosis is usually made on the basis of a digital rectal
examination, endoscopy, and confirmatory histologic find-
ings. However, these findings do not show the depth of
tumour spread or the extent of lymph node involvement, both
of which are important prognostic factors. The modern
management of rectal cancer is multimodal, with decisions
made by a multidisciplinary team before surgery. Manage-
ment decisions are largely based on preoperative staging by
magnetic resonance imaging (MRI), which enables assess-
ment of mural, extramural, and nodal disease, and assess-
ment of the circumferential resection margin.
T1 lesions may be amenable to local excision, whereas T2
and early T3 lesions without nodal disease are amenable to
a properly performed excision by the total mesorectal exci-
sion (TME) technique [1,2]. Neoadjuvant therapy is unnec-
essary as long as there is a 2-mm circumferential resection
margin on the MRI. Circumferential margin involvement is
still an important predictor of local recurrence in rectal
carcinoma: not 1 mm but 2 mm is the limit.
T2N1, bulky T3N0, and T3N1 disease require preopera-
tive neoadjuvant therapy. This may be in the form of short-
course radiotherapy (RT) to decrease local recurrence or
long-course chemoradiotherapy to reduce local recurrence
and downstage the tumour.
Therefore, MRI has an undeniable role in the management
of rectal cancer. At present, phased-array MRI best fulfills
the requirements for preoperative local staging of rectal
cancer [3]. However, preoperative detection of the other
prognostic factor, nodal status continues to be a problem.
To the best of our knowledge, there are very few studies
that used a 3 Tesla (3T) magnet. The purpose of our study
was to assess the accuracy of prediction of extramural
tumour spread and adenopathy of 3T high-field MRI by
using external coils in preoperative staging of rectal cancer
and compare it with histopathologic TNM staging.Material and MethodsStudy DesignThis was a prospective cohort study.Study PopulationThe study population consisted of 40 consecutive con-
senting patients with biopsy-proven rectal carcinoma
referred from the Department of Colorectal Surgery betweenJuly 2006 and July 2007. The study was approved by the
institutional review board.
Inclusion criterion:
 Patients with rectal carcinoma located below the sacral
promontory.
Exclusion criteria:
 Rectal carcinoma located above the sacral promontory.
 Patients who did not have an operation.
 Patients whose surgical specimens did not have complete
pathological data.
 Suboptimal imaging.Rectal Distension and Use of ContrastGadolinium was not used in this study. Water was
administered through the rectum for distension and also as
a negative contrast agent. The patients were instructed to fast
for 4 hours before the examination and then were prepared
with a bowel enema to clean the distal part of the colon and
rectum. Water was administered by means of a rectal tube,
and the rectum was filled until the patient indicated discom-
fort. No intravenous antiperistaltic agent was administered.MRI ExaminationCoils. Cardiac phased-array external coils.
Sequence protocols. A preliminary pilot study was per-
formed on 5 patients.
Various imaging sequences were performed, before and
after administration of gadolinium, which included
T1-weighted, T2-weighted, and fat-suppressed images, and
the optimum sequences were selected for application in the
final study. High-resolution T2-weighted imaging was
primarily used in this study. This sequence uses a high-
resolution matrix, thin-section (3e5 mm) imaging, and
a small field of view. Images were acquired in the axial,
coronal, and sagittal planes to depict the length and extent of
the tumour in all 3 dimensions. MRI was performed at our
institution at 3 Tesla (T) (Achieva; Quasar Dual, Philips
Medical Systems, Best, The Netherlands) with 18.0 mT/m,
a rise time of 0.16 msec, and a slew rate of 200 mT/m/s. The
subjects were positioned supine and in the head-first position.
Sequences used were precontrast T1-weighted 2-dimen-
sional turbo spin echo (656/10 msec; echo train length, 5;
section thickness, 8 mm; intersection gap, 0.8 mm; number
of signals acquired, 4; matrix, 166  256; field of view,
25 cm; and T2-weighted 2-dimensional turbo spin echo high-
resolution images (3,427/150; echo train length, 25; section
Figure 1. (A, B) High-resolution T2-weighted magnetic resonance image of axial section, showing normal mesorectal fascia as a thin hypointense line.
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signals acquired, 8; matrix, 175  256; field of view, 20 cm;
voxel size, 2.43 mm3). T1-weighted sequence was performed
in the transverse plane, and these served as a reference for
accurate planning of the sagittal T2-weighted turbo spin echo
sequence. Sagittal T2-weighted turbo spin echo images were
then used for accurate planning of the transverse and coronal
T2-weighted turbo spin echo sequences. The axial and
coronal T2-weighted turbo spin echo (TSE) sequence was
angled perpendicular to the long axis of the tumour. The
imaging time was nearly 45 minutes. Two such images are
depicted in Figure 1.
Image interpretation. The different image series were
evaluated by an experienced radiologist. The reviewer knew
only that the patients had been referred for the preoperative
staging of rectal cancer and was unaware of the final surgical
and histopathologic results. Radiologic staging was per-
formed according to the TNM staging and was evaluated as
given below.Tumour MorphologyFigure 2. High-resolution T2-weighted magnetic resonance image of sagittal
section, showing a T1 tumour.MRI reporting criteria for T and N staging of rectal
carcinoma [3,4].
 T1dA low signal mass within the bright mucosal-
submucosal layer but with preservation of the muscu-
laris propria (Figure 2).
 T2dA low signal mass within the submucosal layer that
causes loss of the interface between the submucosa and
muscularis propria (Figure 3).
 T3dTumour is of higher signal intensity than muscle;
breach of the outer rectal longitudinal muscle layer with
broad-based and nodular extension of the tumour into the
perirectal fat (Figure 4).
 T4dExtension of tumour signal intensity into adjacent
structures or extension through peritoneal reflection in
high anterior rectal tumours.Nodal InvolvementThe presence of involved perirectal lymph nodes; tumour
signal and/or irregular contour.
Nodal (N) staging. N0 category was defined as patients
with either no nodes or nodes insignificant by size (0e5
mm), signal and contour criteria; N1 as 1e3 nodes; N2 as
more than 4 nodes and N3 as proximal perivascular nodes.
Lymph nodal size was taken as insignificant if it was less
than 5 mm, nodes between 5e10 mm were regarded significant
if they showed intermediate tumour signal or had spiculations.
All nodes larger than 1 cm were considered significant [3].
Distant metastasis. This was based on MRI assessment
of the rest of the abdomen, including liver, omentum, lung,
and the presence of ascites.
Figure 3. High-resolution T2 weighted magnetic resonance image of coronal
section, showing a T2-tumour confined to the rectal wall.
218 P. Chatterjee et al. / Canadian Association of Radiologists Journal 62 (2011) 215e222Location of tumour. This was determined according to
the region in which the bulk of the tumour was present on
MRI. Lower third tumours were within 5 cm of the anal
verge, mid third up to 10 cm and upper third more than 10
cm from the anal verge.
All the images were reviewed at a 2  2 K, picture
archiving and communication system (PACS) workstation
(Pathspeed; General Electric Medical Systems, Wallingford,
CT). The patients were subjected to preoperativeFigure 4. High-resolution T2-weighted magnetic resonance image of axial
section, showing a T3 tumour with nodular tumour invading the mesorectal
fat.neoadjuvant therapy, depending on clinical assessment and
MRI staging, and were operated on subsequently.Specimen HandlingAfter total mesorectal excision, the bowel was opened
longitudinally along the entire length, up to but not including
the tumour, and was fixed overnight in formalin.
The segment of the fixed specimen that contained the
tumour was then sectioned transversely by using a sharp
knife into 5-mm sections, and the histopathologic slices were
sectioned and stained with hematoxylin and eosin. An overall
histopathologic tumour stage for the tumour was assigned.
Nodes were assessed for the presence of metastatic tumour
cells.Statistical EvaluationThe MRI-based diagnosis was compared with the histo-
pathologic diagnosis. Sensitivity, specificity, positive
predictive value (PPV), and negative predictive value (NPV)
were calculated for extramural spread and metastatic aden-
opathy. Statistical analysis was performed by using the
software package SPSS for Windows, release 10.0 (SPSS,
Chicago, IL).
ResultsSample SizeA total of 55 consecutive patients were studied. Fifteen
patients were excluded for the following reasons: incomplete
pathology data (4 patients) and not operated (8 patients).
One patient had a rectal carcinoid, and 2 patients had
suboptimal images. The total number of patients included
was 40.Patient DemographicsMost patients were in the age range between 40e60 years,
The age range was 25e87 years, and the mean age was 50
years. Twenty-nine of 40 patients were men, 11 patients were
women.Tumour Characteristics on MRIMost tumours were located in the upper (15) and middle
third (16). Nine tumours were located in the lower third.TNM Staging on MRITumour (T) staging. Tumour staging on MRI is shown in
Table 1. In most cases the tumour breached the muscularis
(35 of 40 lesions) and was staged as T3 on MRI.
Nodal (N) staging. A total of 33 patients had lymph
nodes. The N0 category included patients with either no
nodes (n ¼ 7) or nodes insignificant by size (0e5 mm),
Table 1
Tumour (T) staging on magnetic resonance imaging
Stage T1 T2 T3 T4 Total
No. of patients 0 1 (2.5%) 35 (87.5%) 4 (10%) 40
Table 3
T stage on pathology
Stage T1 T2 T3 T4 Total
No. of patients 3 (7.5%) 2 (5%) 32 (80%) 3 (7.5%) 40
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metastatic nodes (ie, category N1e3) as shown in Table 2.
Nodal size. Of the 33 patients with adenopathy, 9 had
nodes >1 cm, and 24 patients had nodes <10 mm.
Location of nodes. Most patients had local perirectal
nodes (n ¼ 20). Two patients had nodes along the inferior
mesenteric artery (N3).Ten patients had external iliac nodes,
and 3 patients had common iliac nodes.
Border of lymph nodes. Nodes were classified based on
whether the margin was smooth or spiculated. Only 1 node
had a spiculated margin and, on microscopic examination,
had tumour deposit as well.
Nodal signal. This was determined by whether the nodes
showed high signal or intermediate tumour signal on T2-
weighted images. Only 11 of 33 nodes showed interme-
diate tumour signal.
Distant metastasis. Only 5 of 40 patients had distant
metastasis. Of the 5, 3 patients had liver metastases. One of
these 3 patients had accompanying lung metastasis seen in
the lung bases on MRI. Two patients had omental involve-
ment with ascites.ManagementType of surgery. Because most patients had high tumours
and no sphincter involvement, anterior resection was the
most commonly performed operation (n ¼ 26). Eleven
patients underwent abdominoperineal excision, and 3
underwent transanal excision. The interval between MRI and
surgery ranged from 5 days to 3 months, with a mean interval
of 41 days.Histopathologic EvaluationTumour stage on pathology. Most patients had T3
disease (n ¼ 32), as shown in Table 3.
Nodal staging on pathology. Seventeen patients had
metastatic adenopathy, as seen in Table 4.Comparison of Staging Between MRI and Pathology:
Comparison of Tumour (T) Staging Between MRI and
PathologyA correct diagnosis was made with MRI in T staging of
mural spread in all 35 patients who had evidence of invasionTable 2
Nodal (N) staging on magnetic resonance imaging
Nodes N0 N1 N2 N3 Total
No. of patients 18 (45%) 16 (40%) 4 (10%) 2 (5%) 40on histopathology. MRI incorrectly diagnosed extramural
spread in 4 patients who had T1-T2 disease on histopa-
thology. This is seen in Tables 5 and 6. MRI results incor-
rectly overstaged T4 disease in 3 of 4 patients; these patients
were found to have T3 disease on histopathology. Of the 3
patients found to have T4 disease on histopathology, 2
patients were understaged and found to have T3 disease on
MRI (as shown in Tables 1 and 3).
MRI enabled correct assessment of the local extent in
only 1 of 5 patients with T1-T2 disease. All 3 patients with
T1 disease on histopathology were overstaged by MRI: 2
patients as T2 disease and 1 as T3 disease. One of 2 patients
with T2 disease on histopathology was overstaged as T3
disease by MRI (as shown in Tables 1 and 3). In summary,
MRI overstaged disease in 8 patients and understaged
disease in 2 patients.
Sensitivity, specificity, PPV, and NPV of 3T MRI for
prediction of extramural spread of tumour were 100%, 20%,
89.7%, and 100%, respectively.Comparison of Nodal (N) Staging Between MRI and
PathologyA correct diagnosis was made with MRI in metastatic
nodal staging (N1, 2, 3) in 35 patients, as seen in Tables 6
and 7. Thirty-three patients were seen to have adenopathy
on MRI; of these, 11 had insignificant nodes. Of the 22
patients with nodes considered significant on MRI, 17 had
significant nodes on histopathology. Five of 22 patients were
incorrectly diagnosed to have adenopathy. Sensitivity, spec-
ificity, PPV, and NPV of 3T MRI for prediction of metastatic
adenopathy were 100%, 78.3%, 77.3%, and 100%,
respectively.
RT. Because most patients had advanced disease, a larger
proportion received preoperative RT (26 of 40); 14 patients
did not receive RT. Most patients received short-course
(5-day) radiotherapy (19 patients).Statistical AnalysisSensitivity, specificity, PPV, and NPV of 3T MRI for
prediction of metastatic adenopathy, bowel-wall invasion
were as shown previously. Likelihood ratio for metastatic
adenopathy¼sensitivity / 1-specificity¼ 45.5, and likelihood
ratio for bowel-wall invasion¼1.25.Table 4
Nodal staging on pathology
Stage N0 N1 N2 N3 Total
No. of patients 23 (57.5%) 10 (25%) 6 (15%) 1 (2.5%) 40
Table 5
T staging on magnetic resonance imaging (MRI) and pathology
T1 or T2 T3 or T4 Total
MRI 1 39 40
Pathology 5 35 40
Data represents comparison between MR and pathology on T staging.
Table 7
Comparison of different studies
Bowel-wall invasion
prediction
Metastatic nodal
prediction
Sensitivity Specificity Sensitivity Specificity
Chun (2006) 91 92 63 92
Gagliardi (2002) 89 80 67 71
Blomqvist (1997) 82 87 83 74
Lowe (2003) 84 d d d
Wallengren (2000) 100 70 d d
Current study 100 20 100 78
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The purpose of our study was to determine the efficacy of
3T MRI in staging rectal cancer with histopathologic staging
as the criterion standard and to compute the accuracy of MRI
in prediction of extramural spread and metastatic adenop-
athy. Most tumours were located in the upper and middle
third of the rectum, beyond 5 cm from the anal verge. This
also was seen in a study by the Mercury group [5]. The group
reported that 34% of the tumours were in the upper third,
36% in the middle third, and 20% were in the lower third. In
our study, 37.5% were in the upper third, 40% in the middle
third, and 22.5% were in the lower third. The predominant
tumour stage at presentation was T3 (tumour breaching the
low-signal intensity line of the muscularis and extending into
the perirectal fat) on MRI and pathology, which was also
supported by review of the literature [4e9].
In our study, 7.5% tumours were T1 and T4 lesions, 5%
were T2 lesions, 80% were T3 lesions. The Mercury group
[5] reported that 45% of their patients had T3 disease, 18%
had T2 disease, 8% had T1 disease, and 6% had T4 disease.
In the series by Brown et al [3], no patients had T1 disease,
64% had T3 disease, 17% had T2 disease, and 7% had T4
disease. We, therefore, found a higher distribution of T3
disease.
In our study, a correct T staging of mural and extramural
tumour spread was made with MRIs of all 35 patients who
had evidence of invasion on histopathology. MRIs incor-
rectly diagnosed extramural spread in 4 patients who had
T1-T2 disease on histopathology (Table 8). Our study
showed an overall sensitivity of 100% and a specificity of
20% in predicting extramural tumour spread. MRI can cause
overstaging or understaging borderline T3-T2 tumours
because of the presence of tumour spicules that extended into
the mesorectal fat; these can be caused by radiation fibrosis
or desmoplasia or because of tumour masses. Making this
distinction is often difficult and has been encountered in
previous studies [10]. Hence, the poor specificity in dis-
tinguishing T2 and T3 lesions. However, differentiating
between minimal T3 infiltration and T2 lesions is often ofTable 6
Comparison of N staging between magnetic resonance imaging (MRI) and
pathology in predicting metastatic adenopathy (ie, stages N1, N2, N3)
N stage on pathology
N stage on MRI N1/2/3 N0
N1, N2, N3 17 5
N0 0 18
Total 17 23relatively little consequence, because patients with minimal
infiltration into perirectal fat are at low risk of surgical
failure from circumferential excision margin involvement, as
shown in the study by Brown et al [3].
Our study showed a sensitivity of 100% and a specificity
of 78% in the assessment of lymph node metastases when
using 3T MRI. A correct diagnosis was made with MRI in
metastatic nodal staging (N1, N2, N3) in 35 patients, as seen
in Table 6. Thirty-three patients were seen to have adenop-
athy on MRI; of these, 11 had insignificant nodes. Of the 22
patients with nodes considered significant on MRI, 17 had
involved nodes on histopathology. Five of 22 patients were
incorrectly diagnosed by MRI to have significant adenop-
athy. There are widely varying results in the various studies
reviewed, with no observed trend or correlation in prediction
of metastatic adenopathy, but the consensus is that MRI fares
poorly in this aspect [10e12].
Predicting metastatic adenopathy is a challenge because
of the multifactorial determinants involved when taking into
account size, signal, and contour, and the high prevalence of
tumour in normal-sized nodes and enlarged nodes with
reactive change [12]. In our study, 20 nodes were located in
the perirectal region, with 11 nodes showing tumour signal
and only 1 spiculated node.
Because fixation and processing of specimens are
considered to lead to tissue shrinkage and distortion, Brown
et al [3] performed MRI on specimens to improve the reli-
ability of their comparisons and to facilitate the matching of
preoperative MRI sections with histopathologic sections. No
apparent distortion occurred during fixation because the
specimen was fixed intact, and the shape of both the rectum
and mesorectum was retained, and statistical analysis indi-
cated that specimen fixation and processing did not lead to
any significant reduction of tumour thickness. There is
a suggestion that specimen fixation and processing may lead
to a minor degree of tumour expansion, by up to 8% and thisTable 8
Comparison of T staging between magnetic resonance imaging (MRI) and
pathology (bowel-wall invasion, ie, T stages 3 and 4)
T stage on pathology
T stage on MRI T3eT4 T1eT2
T3eT4 35 4
T1eT2 0 1
Total 35 5
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interpretation of their results.
Of all the patients, 17.5% had long-course RT. The
Mercury group had 24% similar patients [12,13]. Long-
course RT was for patients with T4 disease and those with
large inferior tumours. Short-course RT was administered to
those with T3 lesions to reduce the chance of local recur-
rence. In the group with short-course RT, 50% of T2 tumours
were staged correctly, 4% of T3 tumours were staged
incorrectly. In the group with long-course RT, 80% of T3
tumours were correctly staged, and 33% of T4 tumours was
correctly staged. We looked at this to assess if RT altered the
final histopathologic findings, but this was not seen, also seen
in a study by Vliegen et al [14], in which they showed that
short-course RT resulted in no discernible histopathologic
difference or effect on the tumours. There was no evidence of
florid inflammation or fibrosis. Accordingly, the investigators
considered that this treatment had no effect on results.
Our study had a mean interval of 41 days, with a range of
3e136 days. The mean interval between MRI and surgery
noted in a large multicentre study [5] was 30 days, with
a range of 1e181 days. We assessed whether a gap of more
than 1 month between MRI and surgery caused any differ-
ences in staging. In patients in whom the MRIesurgery
interval was less than 30 days (23 patients), MRI correctly
staged 19 T3 tumours and incorrectly staged 4 tumours, with
understaging of 2 and overstaging of 2. In patients in whom
the interval was more than 30 days (17 patients), all 13 T3
tumours were correctly staged, 1 T4 tumour was correctly
staged. We did not find that the MRIesurgery time delay led
to staging errors in our study.
Gagliardi et al [7] reported a sensitivity of MRI in
detecting extramural spread through the bowel wall as 89%
(16/18), specificity as 80% (8/10), and accuracy as 86% (24/
28). Sensitivity for malignant lymphadenopathy was 67% (8/
12), specificity was 71% (10/14), and accuracy was 69% (18/
26) [7]. Blomqvist et al [15] reported a near-complete
visualization of the various layers of the rectal wall on
pelvic phased-array images. The sensitivity of MRI in
correctly staging T3 tumours compared with histopathology
was 81%, with a specificity of 82%. Penetration of the rectal
wall was predicted, with a sensitivity of 82% and a speci-
ficity of 87%. Sensitivity and specificity in predicting lymph
node metastases was 83% and 74%, respectively [15].
Low et al [9] reported that, overall, TNM MRI staging
agreed with surgical and pathological staging in 95% rectal
cancers. For depth of tumour penetration, MRI agreed with
pathological results in 86%. In 95%, MRIs correctly distin-
guished tumour confined to the bowel wall (T0, T1, and T2)
from tumour with transmural tumour extension (T3 and T4).
Regional nodal metastases were depicted in 15 of 22 patients
(sensitivity, 68%; accuracy, 83%). Distant metastases were
correctly depicted on MRI in 13 of 14 patients (sensitivity,
93%; accuracy, 98%). In the site-by-site analysis, MRI
prospectively depicted 66 of 77 sites of surgically confirmed
metastatic tumour in the abdomen and pelvis (sensitivity,
86%; specificity, 99%; accuracy, 98%). They concluded thatMRI when using currently available techniques can effec-
tively image local tumour extent and distant metastases in
patients with rectal carcinoma.
The low specificity for prediction of extramural spread and
circumferential resection margin (CRM) involvement could
be because of the high-resolution imaging, which leads to
increased visibility of even tiny areas of tumour reaction,
increased flow, and oedema, and also the difficulty in assessing
CRM in patients with cachexia and in low anterior tumours.
High-resolution T2-weighted images proved to be the best
imaging sequence for prediction of rectal-wall anatomy as
well as determination of tumour stage. Review of literature
revealed comparable results of imaging with 3T MRI when
compared with 1.5 Tesla MRI, with no added benefit because
of higher field strength [16,17].
In summary, in our study sensitivity, specificity, PPV and
NPVof 3T MRI for prediction of metastatic adenopathy were
100%, 78.3%, 77.3%, and 100%, respectively. Sensitivity,
specificity, PPV, and NPV of 3T MRI for prediction of
extramural tumour spread were 100%, 20%, 89.7%, and
100%, respectively. We saw that 3T MRI does not improve
the accuracy for local staging of rectal cancer compared with
1.5 Tesla MRI. This study shows that MRI is unlikely to miss
any significant parameter in the staging of rectal carcinoma.
However, MRI has a tendency to overstage extramural
tumour spread.References
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3-T MR imaging. Radiology 2010;254:485e92.Letter to the Editor / Lettre a` la re´dactionPortable Sonography in Haiti After the
Earthquake
I had the privilege of traveling to Haiti for a week in
February as a medical relief mission volunteer. After the 7.0
magnitude earthquake of January 12, 2010, much of Port-au-
Prince’s rudimentary medical infrastructure was destroyed or
damaged. Those private or public health care facilities still
standing were overwhelmed. AIMER Haiti, a local
nongovernmental organization (NGO), and my group,
Islamic Medical Association of North America (IMANA),
collaborated to establish a makeshift hospital in a children’s
amusement park, which was largely intact. The ‘‘Bojeux
Parc Hospital,’’ as it has come to be known, has treated
thousands of patients in the aftermath of the earthquake. It
has become a great example of multi-NGO cooperation.
After having previously trained and worked as a family
and emergency physician before entering radiology, I went
with my former hat on expecting to function in a primary
care capacity. Just in case, I took along a portable Sono-
Site ultrasound machine (Markham, Canada), very kindly
provided to me by London Health Sciences Centre.
To my surprise, I ended up wearing my radiology hat
much more than I expected! Our facility, although very well
endowed with heart, skill, effort, and medicines, had virtu-
ally no testing capability except for finger glucose tests. The
ultrasound unit was invaluable in assessing a whole assort-
ment of conditions, including acute abdominal pain, preg-
nancy complications, obtaining emergent venous access,
scanning for abscesses and/or fluid collections in untreated or
complicated wounds from the earthquake. In the absence of
biochemical laboratory tests, the ultrasound unit aided
significantly in focusing our differentials or ruling out more
sinister conditions. It was portable, easy, painless, and
provided immediate answers in many cases.
Diagnostic imaging equipment is perhaps not frequently
considered as a packing item for many emergency medical
relief teams that visit places devastated by a natural disaster.I think its utility and importance are sadly overlooked. As in
the scenarios described above, as well as acute trauma,
ultrasound is well established in acute care environments as
a critical diagnostic aid. In addition to ultrasound, a compact
portable x-ray or fluoroscopy unit would have been of great
help in assessing and treating many of the orthopaedic
conditions that our surgeons were unsure about, instead of
having to transfer patients elsewhere. These folks had a hard
enough time getting to our facility to begin with; asking them
to go elsewhere for such tests was both impractical and
unlikely.
Conclusion
As a radiologist in training, I believe our profession has
a great deal to offer in such situations. In addition to oper-
ating portable medical imaging equipment and interpreting
the findings, we can be instrumental in procuring it and
making it available when the need arises. It is incumbent
upon us to promote the utility of emergency x-ray and
ultrasound units after a natural disaster, because it is
currently largely overlooked, despite its need, potential
portability, and efficacy.
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